The paper presents the annotation of negation and speculation which is important for many NLP applications. Unlike previous research focusing on the medical domain, we investigate the review domain and attempt to annotate the SFU Review Corpus. In order to guarantee consistent annotation, we develop specific guidelines. Given the lack of research into annotation in the review domain, we explore the possibility of adapting the existing BioScope guidelines for the domain of interest. In order to reveal cases that need additional investigation, initially a small part of the corpus was annotated and this information was used for developing the guidelines. The paper describes the general principles our guidelines are based on and discusses differences with those in BioScope. It discusses the cases which were difficult to annotate. We include some insight into future work in order to improve the annotation process as well.
Introduction
Identification of negation and speculation is a very important problem for a wide range of NLP applications, including but not limited to information extraction, text mining, opinion mining and textual entailment. For all of these tasks it is crucial to know when a part of the text should get e.g. the opposite meaning (in the case of negation) or should be treated as subjective and non-factual (in the case of speculation).
Speculation and negation are important aspects of language. Speculation is related to the broader concept of "modality" which has been extensively studied both in linguistics and philosophy (Saurí, 2008) . Various classifications of modality can be found in literature (Morante and Daelemans, 2009) . Related terms like "hedging", "evidentiality", "uncertainty", and "factuality" are also used when talking about different aspects of modality. Saurí et al. (2006) state that modality "expresses the speaker's degree of commitment to the events being referred to in a text". Negation is part of the broader concept of "polarity", which indicates whether a statement is presented as positive or negative (Saurí, 2008) . In simple propositional logic, negation is an operator that reverses the truth value of a proposition (Miestamo, 2007) .
In defining speculation and negation we follow the definitions introduced by Vincze (2010) : "speculation is understood as the possible existence of a thing is claimed -neither its existence nor its nonexistence is known for sure", so there is not enough evidence in the text to say whether information is true or not. Whereas "negation is seen as the implication of nonexistence of something".
These two phenomena are interrelated (de Haan, 1997) and have similar characteristics in the text: they both have scope, so affect part of the text which is denoted by the presence of negation or speculation cue words.
The problem of treatment of negation and speculation is quite recent, but it is becoming more popular (more details can be found in Section 2). A large scale corpus is needed for training statistical algorithms to identify of these aspects of the language. However most of the work is done for the biomedical domain and general domain texts have not received much attention (Morante et al., 2011) . To our knowledge there is no big corpus from the review domain annotated with negation and speculation. This motivated our work of annotation of the SFU Review Corpus (Taboada et al., 2006) which is widely used in the domain of sentiment analysis and opinion mining. Identification of speculation in reviews can help by providing a measure of the reliability of the opinion contained and can be used for opinion mining (e.g. as suggested in (Wilson et al., 2005) ). Also there is no doubt that negation is important for this task as well, because the phrase "this movie is good" has completely different polarity from "this movie is not good", even though they both contain the positive word "good".
It was decided to use the currently available guidelines for the BioScope corpus (Vincze et al., 2008) and attempt to adapt them to the review domain.
The structure of the paper is the following: Sec-tion 2 outlines related research, Section 3 describes the corpus used for the annotation and the annotation tool. Section 4 discusses the way the BioScope guidelines should be adapted to the review domain in order to take into account the peculiarities of another domain. The paper finishes with the conclusions and discussion of the directions of the future work (Section 5).
Related Work
The topic of negation and speculation became popular only recently, there are not a lot of works tackling this problem. The workshop organised at ACL 2010 (NeSp-NLP 2010) 1 was the key event to bring together researchers working on this problem. Also CoNLL-2010 Shared Task Learning to detect hedges and their scope in natural language text 2 contributed a lot to the development of this research topic.
Annotation of these phenomena was done at different levels ranging from words (Hassan and Radev, 2010) to whole events (Saurí, 2008) . Just recently the idea of annotating keywords and scope was introduced by (Vincze, 2010; Kim et al., 2008) .
There are several already annotated corpora: the GENIA Event corpus (Kim et al., 2008) , which contains annotation of biological events with negation and two types of uncertainty. Medlock and Briscoe (2007) based their system on a corpus consisting of six papers from genomics literature, which were annotated for speculation. Settles et al. (2008) constructed a corpus where sentences were classified as either speculative or definite, however, no keywords were marked in the corpus.
The research community is trying to explore other domains and not only biomedical texts, so the CoNLL-2010 Shared Task on Hedge Detection (Farkas et al., 2010) included not only biomedical texts, but also Wikipedia articles, which were annotated for weasel words ("a word is considered to be a weasel word if it creates an impression that something important has been said, but what is really communicated is vague, misleading, evasive or ambiguous").
As can be noticed most of the work was done for the biomedical domain and there are only now some attempts to annotate general texts like in (Councill et al., 2010) . Morante et al. (2011) also discuss the need for corpora which cover other domains. The authors point out that existing guidelines should be adapted to new domains and mention that they are currently annotating texts by Conan Doyle.
We are aware of only one corpus in the review domain described in (Councill et al., 2010) , however it was annotated only for negation, but not speculation. Also this corpus is not big and contains only 2111 sentences in total, out of which 679 sentences contain negation.
There are several guidelines available for this task: guidelines for annotation of speculation in the biomedical domain can be found in (Light et al., 2004; Medlock, 2006 ) (however no cues are annotated there); partial guidelines for annotation of speculation and its keywords are presented in (Farkas et al., 2010) . As mentioned earlier (Councill et al., 2010) provide some guidelines for annotation of negation. However the most detailed guidelines for both negation and speculation can be found for the BioScope corpus and are freely available online 3 .
Annotation Process
The aim of this research was to further study the problem of negation and speculation and to adapt the BioScope guidelines for the annotation of texts from the review domain. A small part of the corpus was initially annotated to provide a comparison of the domains and reveal cases that need to be treated differently in the review domain. The following sections will provide more information about the corpus and the annotation tool used for the task.
Corpus Description
The SFU Review corpus (Taboada et al., 2006) was chosen for our annotation of negation and speculation. As mentioned earlier, the choice of the corpus was motivated by the lack of annotated corpora for the review domain and also by the need for identification of these phenomena in this domain. This corpus consists of 400 reviews from the website Epinions.com. All the texts are split into several sections such as movies, music, books, hotels etc. Each text gets a label based on whether it is a positive or negative review. All the texts differ in size and are written by different people (more information about the size of the corpus can be found in Table 1 ). The BioScope corpus (Vincze et al., 2008) consists of three different types of texts, which is done to ensure the heterogeneity of language used in the biomedical domain. It includes abstracts of the GE-NIA corpus, 9 full scientific articles and clinical free-texts (more information is provided in Table 2 ).
As can be seen from Tables 1 and 2 the amount of sentences in the SFU Review corpus is 16,705 and therefore the corpus is of comparable size with BioScope, which consists of more than 20,000 annotated sentences altogether (Vincze et al., 2008) .
In the first stage of our work reported here we annotated 20% of the SFU Review corpus using the BioScope guidelines. 10 texts were taken from each of 8 domains described in Table 1 to ensure different kinds of texts are studied. This initial step of annotation was used to understand what cases cannot be covered by the BioScope guidelines and how these guidelines should be adapted to the review domain (more detailed discussion of this is presented in Section 4). The next section will present the annotation tool which was used for our task.
Annotation Tool
To speed up annotation and ensure its consistency the annotation tool PALinkA (Orȃsan, 2003) was used. It is a language-and task-independent tool which allows you to define your own link types. Users can benefit from its intuitive graphical interface which does not require complicated training and is easy to use. The output of this program is a valid xml document, which makes the following processing easier. And the users do not need any technical education, the tool itself prevents them from introducing mistakes into the xml file structure.
The tool allowed us to select keywords and annotate them as negation or speculation. Afterwards the scope was marked in the text and then linked to the cue it belonged to. Graphical interface does not show xml tags in the texts, but uses colours to denote the keywords and scope, which makes annotation representative and easy to analyse and correct if needed. When complex keywords, such as "either...or", "neither...nor" were annotated, there was a possibility to link the scope to both keywords. The use of this annotation tool made us introduce some additional changes to the annotation guidelines described in the next section.
Adaptation of Guidelines
Consistent and detailed guidelines are needed when annotating a corpus in order to avoid mistakes and to ensure consistency of the annotation. We attempted to adapt the existing BioScope guidelines in order to fit the needs of the review domain. The BioScope guidelines consist of two parts: speculation and negation. Each part provides information about the marking schemes, the keywords used and the scopes to be annotated. The authors attempted to provide an extensive description of all different cases and also give examples illustrating their rules.
To illustrate examples of the annotation process we use the keywords in bold and their types in subscript; we use () to indicate the scope of speculative keywords; and [] to indicate the scope of negative keywords.
Main Principles
The BioScope guidelines are based on four main principles (Vincze, 2010 ):
• Each keyword has a scope.
• The scope must include its keyword.
• Min-max strategy.
-The minimal unit expressing hedge/negation is marked as the keyword.
-The scope is extended to the maximal syntactic unit.
• No intersecting scopes are allowed.
There are several principles we also try to follow in order to make annotation consistent:
Min-max strategy: We follow the min-max strategy suggested before in (Vincze, 2010; Farkas et al., 2010) . When annotating cues, we try to choose the minimal unit which expresses negation or speculation. In this situation special attention should be paid to distinguishing complex cues and sequences of several keywords. However when annotating scope we try to annotate the maximum words affected by the phenomenon:
They ended up hitting me in the nuts, which, to say the least, was probably spec (better than what the director of this film did to the memory of Dr.Seuss).
Negation scope: Similar to the BioScope guidelines for the negation scope, only the words that are modified by the negation cue are included in the scope:
It isn't neg [scary], but it is enthralling.
Elliptic sentences: For elliptic sentences the keyword is marked and the scope is neglected:
The Bioscope guidelines provide an example of such a case:
This decrease was seen in patients who responded to the therapy as well as in those who did not neg .
When annotating the SFU Review corpus we follow the strategy suggested in the BioScope guidelines:
I later discovered that my 11 year old understood all of them. I wish he hadn't neg .
Complex keywords:
We also follow the principles of the Bioscope guidelines when annotating complex keywords. When speculation or negation is expressed through a phrase rather than a single word and these words cannot express speculation separately, they are annotated as complex keywords:
I have a feeling spec (that many readers would have given up before the end due to boredom, frustration or the maddening feeling of ' What the hell is Patterson thinking when he wrote this?').
In this case, have a feeling could be substituted by (I) think which clearly expresses uncertainty. However the words have, a, feeling, that cannot express uncertainty on their own.
Differences with BioScope
Some differences between the BioScope guidelines and ours are presented in this Section.
Keywords: Unlike the Bioscope corpus, where the cue words are annotated as part of the scope, for the SFU corpus we decided not to include the cue words in the scope.
The choice of the annotation tool was one of the reasons why the keywords were not included in the scope. When using PALinkA the annotation is done more easily and more intuitively if instead of including the keywords in the scope, we link the scope to the keyword it belongs to, while making it possible to have embedded scopes for different keywords. Therefore the resulting xml file is easier to read as one could have the same scope linked to different keyword IDs.
Scope: When the annotator is unsure of the scope of a keyword only the keyword should be annotated.
Type of keyword: When the annotator is unsure what type the keyword should be assigned to (whether it expresses negation or speculation), nothing should be annotated.
For these last cases we set up an 'undecided' category. Those cases will additionally discussed and annotated at the next stage.
Coordination: The Bioscope guidelines suggest extending the scope for speculation and negation keywords to all members of the coordination. However in the case of the review domain as the keywords were not included in the scope, the scopes were annotated separately and then linked to the keywords:
As far as I remember , vacation with accommodation in (Rio), (Golden Nugget),(Excalibur) or spec (Las Vegas Hilton) were available for cheaper rates than what I paid for Riviera.
Embedded scopes: Although keywords are not included in their own scope, a keyword can be included in the scope of other keywords and situations of embedded scopes are possible:
I'm not sure spec (if spec (he should spec ((be angrier at his widow for giving studios the rights to his stories), or spec (to the studios for stabbing his widow in the back when she trusted them)))).
There were also cases when the combination of different types of keywords (ie. negation and speculation ones) resulted in the embedded scopes:
It should be noted that while the scope for the keyword or spec should include (vulgar) and (sexual), the scope for the keyword isn't neg should include [vulgar or sexual] . It is explained by the fact that isn't modifies both coordinations, and should be understood as 'it isn't vulgar and it isn't sexual either'.
No scope: Unlike the BioScope guidelines which mention only the cases of negation keywords without scope, situations where speculation keywords had no scope were encountered as well in the review domain:
This movie didn't have anything to do with a children's movie as it should spec .
Problematic Cases
While annotating the review domain using the BioScope guidelines we had to face some problematic cases of annotation that had to be discussed additionally.
Differences of the domains: First of all, we had to consider the differences between both domains (biomedical and review) to be able to adapt the guidelines properly. While the BioScope corpus consists of professional biomedical writings and thus a reliable source of texts, in the review domain we are likely to find ungrammatical sentences and misspellings. In the review domain it is not uncommon to find words such as 'ain't', 'whatcha',etc. Also the vocabulary of the domains is different and therefore different words can be considered as cues of negation or speculation. We had to take these peculiarities into account both when developing the guidelines and annotating the corpus.
Titles: As we are dealing with review texts, a great number of them include titles of the books or songs or even quotations from them which authors were referring to. Therefore it was not unusual to find sentences which contain the name of a song/book such as:
Ludacris spits fluidly on "it wasn't us" and When ya came in the party and you saw the crowd shoulda read the sign, 'no suckas allowed'
We believe that even when these sentences contain a cue word they should not be annotated because they do not express the writer's uncertainty or negation.
Keyword sequences: The presence of the sequences of the keywords created additional difficulties for the annotation. We feel that the nature of the review domain texts introduces a greater possibility of encountering such cases than in the biomedical domain. Therefore special care should be taken when distinguishing several keywords that go one after another. Although some examples of two or more keywords in a sequence could be also considered as complex keywords they should be annotated separately if they can express hedge on their own:
I didn't neg [think spec (it would spec (be possible spec (for anyone to rip the heart out of a Dr. Seuss book)))].
In this example the keywords didn't and think may seem complex keywords but they should be annotated as separate keywords since didn't negates think which is the leading cue of the whole idea of speculation.
Not sure: Also it was noted that the case of the keyword not sure can be difficult for annotation as its scope should include all the elements it modifies, for instance, it should include all the elements on the right in the following example: not sure spec (if he should be angrier at his widow for giving studios the rights to his stories, or to the studios for stabbing his widow in the back when she trusted them).
Great number of keywords: Close attention should be paid to sentences with a great number of keywords, which can lead the annotator to make mistakes. One of these difficult cases is presented below as an illustration:
This creative re-engineering draws (the viewer) (lead to misunderstandings)).
While for the keywords or 1spec and or 2spec the scopes are easily identified, for the or 3,4,5spec the scopes are tricky since they should include all the members modified by the keyword not even if these members are syntactically distant from the keywords.
Passive voice: The case of the passive voice turned out to be a difficult one and generated a lot of discussions. As Morante et al. (2011) noticed there are some inconsistencies in the way the BioScope guidelines describe this problem. Therefore additional discussions and more studies are needed to decide how to mark the scope in sentences containing the passive voice. Therefore at the initial stage of annotation it was decided to mark these cases with a special label 'undecided'. However in the final version of the guidelines we are planning to describe the ways to treat the passive voice and also correct the annotation accordingly.
As can be noted, the examples of the difficult cases of the annotation presented in this Section reveal once again the need for more detailed and specific guidelines for the review domain.
Conclusions and Future Work
A lot of work in the field of negation and speculation was done for the biomedical domain, but there is a need for studies in other domains. In this work we attempted to study the review domain and the ways the BioScope guidelines can be adapted to this domain. The research showed the need for detailed guidelines, however we understand that they cannot account for all possible cases in the corpus and therefore difficult cases should be discussed by several annotators.
We made an initial attempt of annotation of the SFU Review Corpus and annotated 20% of the corpus, this information was used for studying the differences of the review and biomedical domains and developing the guidelines for the review domain. We provided analysis of the ways the BioScope guidelines can be adopted to the review domain and what cases should be additionally discussed. We are planning to use the created guidelines to annotate the whole SFU Review Corpus. Also several annotators will be involved in this process and that will allow us to calculate the inter-annotator agreement. Based on this information we will refine the guidelines if needed and correct the annotation. Once this is done, we are planning to make both corpus and guidelines publicly available. We hope that this corpus will be helpful for further development of negation and speculation detection.
We are also planning to analyse the differences of speculation and negation cues in different domains and get more insight into the differences of the review domain and that of biomedical texts.
